Abstract An introduction is provided to the theory of elasticity in general relativity. Important tensors appearing in this context are presented. In particular, attention is focussed on the elasticity difference tensor, for which an algebraic analysis is performed. Applications are given to static and non-static spherically symmetric configurations. For the latter, dynamical equations are obtained characterizing the space-time in the context of general relativistic elasticity.
General Relativistic Elasticity
General relativistic elasticity was formulated in the mid-twentieth century due to the necessity to study astrophysical problems such as deformations of neutron star crusts. Relevant contributions to the theory of general relativistic elasticity were given by Carter and Quintana The theory is based on a configuration mapping
a C k (k > 1) mapping from space-time M , endowed with a Lorentz metric g of signature . ; C; C; C/ and assumed to be time-orientable, to the material space X . The material space is a three-dimensional manifold, whose points represent the particles of the material. The material metric K defined on X measures the distances between particles in the locally relaxed state of the material. Coordinates on M are here denoted by f! a g, a D 0; 1; 2; 3; and coordinates on X by f A g, A D 1; 2; 3. Associated with « are the pull-back operator « and the push-forward operator , where x, y and z denote the eigenvectors of k and n 1 , n 2 , n 3 represent the linear particle densities (see [4] ). Considering the orthonormal tetrad fu; x; y; zg, then the space-time metric takes the form
The relativistic strain tensor s ab D 1 2 .h ab k ab / contains information about the local state of strain of the matter. The material is said to be locally relaxed at a particular point of space-time if s ab D 0.
The elasticity difference tensor S a bc introduced by [4] can be expressed as 
